Homocysteine induces vascular inflammatory response via SMAD7 hypermethylation in human umbilical vein smooth muscle cells.
Homocysteine (Hcy) can induce atherosclerosis through the inflammatory response and DNA methylation disorder. Our recent study has reported a novel epigenetic modified gene related to atherosclerosis -SMAD7. To further understand the pathogenesis of atherosclerosis, the current study was designed to investigate an inflammatory role of Hcy in human umbilical vein smooth muscle cells (HUVSMCs) through interfering with SMAD7 methylation. Using MALDI-TOF MS, we found that Hcy increased DNA methylation levels of SMAD7 promoter in a dose and time-dependent manner in HUVSMCs. Meanwhile, both SMAD7 mRNA and protein levels were decreased along with the increase of Hcy concentrations and treating time. Decreased SMAD7 levels led to up regulation of pro-inflammatory cytokines (TNF-α and IL-1β) expression in HUVSMCs. Furthermore, we found that activation of NF-κB pathway was the mechanism by which reduced Smad7 levels enhanced vascular inflammation. Thus, Hcy is able to activate NF-κB-mediated vascular inflammatory response via inducing hypermethylation of SMAD7 promoter in HUVSMCs. The in vitro findings supplement our recent clinical study that SMAD7 methylation as a novel marker in atherosclerosis and further elucidate the role of Hcy in atherogenesis.